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1 

mt. 

i*£ i #«ttit#Lt*i*ios#«KRtf fen. 

# (C J; (? $ A tc (4 Kft O IS L ft l ^» 1 9 3£S t 
Art" 3*1 #lfl*fls4WBtffiK 

[if*^2] me« i Bjgjgis. mnsss 1 &mw&m 

f*f& 2 «ttgt»LTR g &Jg OK*M»fc:Rtf bit. 
K^-SB«#JcJ; f3^a{ci4«$-fblHlteLft^»2@)£Si: 
fc$fetc£tN If *il i lEttottft&ttgbA*?. 
[ff^il4] MfBi&Jil3. ff(iaffl&JKttttlJl£. 
ffiBttittftfeWfiR tt*«ifB*0>««Jfi: 

RaiMBfcRtt fen. ¥fitt»a#fciMis'fc#*tt:fli*:3 

TMffiS 1 M«ttlroS»«;KW "bits* 2&mm 

9 l K*^fl£««tt»**^-o 

1] WlBKiBfiJiWc, JitE*i*ft«« 
ttKfcW LTJMBJB l &JRW£«oK#ttttfcR# 



(2) #i 2001-237471 

i 2 ] mntK 1 SfcflSttflSttRW:, F e 

■T-o fe«tX14Al, Si, B, Nd»fcj*<5»,fc 9»tf 

[fjt**Ii4] flfjiajSiKit»«i4JRii, MFe 2 o 4 

(MttFe, Co, Ni^bSlitl5iatl<li2l 

[ts^i5] m&mimttom&iRft. Fe 3 o 4 £ 

[11*116] ffiCff lttfefettttKtt. CoFe 2 

o 4 £ £ i laiRoaafitt***^. 

[f»*«l 7] WllB«Yt;lHHE«i»JStt, P-Mn^ 
(PliP t, Ni, Pd, Ir, Rh, Ru, Cri&»fe 

[N3R9U8] mmm<\:\mmi%mm&. a-Fe 

2O3, N i OO^f tl^, t> L< «^nb08IJijR3&»fe 

[M*q[i9] MfEtta^l5lti»fHJItt. (ab) 2 
Ox/1 ^ £ t-tZ1tll#iX 6 lE*fc<£HKS5;Jg; 

«tS&**^. fc«L (AB) 2 O x ^ttAi:B7c*S:J£U 
fc>b^^07C5g^Otfc:^2 : xt^5:^/7l> ohi 
«*JB^2. 8<X<3. 2(D^^l, ^Olf 
A, B, O (^^t^^l^^il^ixRa, Rb, Ro 

£ ir^ 

t = (Ra+Ro) / (/2« (Rb + Ro)) 
JO t^i^tlSt^O. 8<t<0. 97T'$?5:^a 

[»5RIB2 0] ffirffi (AB) 2 O x Jl^B36«F e Sr^fiS: 
[»#*B2l] miS (AB) 2 0 X aWA^ (Y, La 

[it*9i 2 2 ] nuts is 1 BMb»«tt«tt, mu% 1 ^ 

*fcl*fi«)«ft»*ft6 2o<oAJ|»attJBl4:«r#tP, ft 



3 

2 8 ] IS** 2 6 |B«47>ttftttn«*a^ y 

K t s 

[w**B3 i ] mmmtmt-vv msf e3 o 4 ^^ 

tp, !*** 3 o iciB«<o«*»tt:Sfc**-?-o«js*ife 0 

[i***S3 3j ffiE*lxatt* ^Fffii£:#;*£&*# 
* ^ ^T^^ <y * ft J: S ffllS* 1 ttf b4toiSttR«r 

[ 1**113 4 ] fflEBMMft* — ^JJ H2C o F e 2 0 4 
Sr&tf, 1***3 0^|B*<D*«a*t«i**^-<O«iaac* 

[1***3 5] S4K±Jcitt**/£:W:T»JB*^UT, 

is*, 

[f***3 6] «H3*2©iaii, ^^X^tftftt 
*tP, l»3R*3 5lE«0«*tttt»**^^*a*tt. 
[!f*S3 7] S9tESB2<7?XSfi, »*9^*/ujR36» 

ti^i^tsxi^^^, t***3 5ia*^a«isa 
W*3|3 8] miHjB2(oxatt, &«ant«fc*£ 



(3) 4#§! 2001-237471 

wsia^fp, t***3 siE^^aftStta***^ 

[1***4 0] Xffi±fcK**fcttTJft/B*frLT, 

»««-rsjS2oxai:, 

fi)ct5f 3 C0X@ 

ttjS2A*«tt«±^*ft®te»*J«*H«-«^S* 
[0001] 

[0 0 0 2 ] 

[#£&<7)&#t] HDD (/n*-Ft^^^ 

jo t irX&Mzmftztix^z* 

[0 0 0 3 ] ^t'y^/^il »ttg^lt2O0 

*lRl*:a£Yfcliie»WJJB (tr^-v^Ji) MJ;5#*A<>f 
r^^#r-B^U (r©»ojii«ttft:JIi:«ftigKJqi»J 

#e? [0004] * tr^^/^««cffl^bix5tt»i: Lt 

Cu, M@6«1*JI ^ IT F e -Mn ^M^tt^r* 

aaiaaaEft* (mrw ^2%<7>fc^^«3s$nfc 
^-/^ 7ryr^x 93 f 1 0 1 11 (1991 

^) (Journal of Magnetism 
and Magnetic Materials 9 

3, p 1 0 1, i99i)) 0 ^oj:9(c, mitiEimn 

MMb IT F eMnR«rffl^fcfe^ttMRH:#/hS < , 
50 *fc^n -y^v^ta* («ifclHK»«JJB^J:*B3eJi(^ 



5 

jqHMJBSrfli^fc;* ey/^I^^^tiT^5o ^T- 
t>, PtMn|l«tili:«ffl^<, NiO^ 
a — F e 2 03*^K^«l«:«{klHHEffl]«IJ«t Ltffl^f: 
y^trw^^JKtt, MRlt^l 5%J£*_h£^IIfftfc;Ac£ 
i^t><7>^#bixT^5 0 

[0 0 0 5] 

[#W3&*W»LJ:5 £-r*RJH] La>Lft2*b, NiO 
[0 0 0 6] it a -F e 2 0 3 ^ 

f£fC#*l£ t>OCDN i O^a-F e 2 0 3 l£ &MR 

*8RW3c^tt£* Ni0^a-Fe 2 0 3 ^J;pft^ 
ftM R it <7> o <DWkMX&> o }t 0 

[0 0 0 7 ] jEfc* *tt«»tt»**^-r£*R«o» 
JRS^»<, J: 0**ftMRtt:Sr^-*-«»lg:tt:»**^ 

[0 0 0 8] *««©I«W:, IRWScStt 4: MM R It i 
[0 0 0 9 ] 

» W Wt fit T «c »J|« S: » ^< 5 H « JB ^ ftJH 

£ B6te«HfcttR£ <7>«gR£:/8^ 5 r. £ £ i* £o 

Mn*#*ffl^ixK, IRWeStt^iBMRItoHir^-sr 
[ooio] Wt, ^fflfls 

*JBi#«ttJiK:»Lrtta AJios#(III^K«t b 
Jf£&^, ttSBl B SJB tt 6 SJB £t>— 

[ooii] *MB*1 ISili, miBff l ^JHttttfll 

[0012] miBS*Jifc»UTmiajB l*«ttJB^S 

LTReEfe/8<aK#«KRtf bn, te*WK#i£J: 
A litt«ftiae bft^ * 2 ■£! i «r S b fc^^-c t J: 



(4) ttfl) 2001-237471 

e 

[ooi3] mu£&m&, Miami m 
[ooi4] miES*Jiic*n.rmiHjBi*«ttJi^s 

[0 0 15] «rlE«l^b»«ttJB!t*»W^)B-&"r« 
«frftllie»WJJBS:£ h\z.<£A,X*> 
[0 0 16] ftfj|S@*S^, S5lEMfk«i^f4JR(C^UT 

mis* i AJRateR^s^WwRt} b^sm 2 &mm& 
[0017] mumi m?£mtm&m\z.i&&'rz>&mte 
[ooi8] mum i H^Jitt. iweis i K^ttatttK 

(CM LTffiteSr l 4iIttRoS»«tRtf 2 
[0019] Wffi* l HSgJBWU ffilEHS l BMbttttttJR 

(cMbritjfB^ i AJnatttffos#fl{cK^ bix^^ 2 
[0 0 2 0] ttcxi me* 1 tt^*ati£iR 

«c#urSttlB*l A*«tt«osa-«fc:Kij' b*t«#« 

[0 0 2 1 ] ffiKftlftfcftttttRtt. Fe7G*Sr£*U 
[0022] «fE*i8M8ttRli, Fex;^<hX7E^ 

£ It t> £ fcfc: LXteAl, Si, B, Nt&> bi*5^ <t 

[0 0 2 3 ] m&f£lttfcttW£Rtt, MFe 2 0 4 (Mtt 

[0024] ffjiaas 1 mttom&miz. Fe 3 o 4 £r^j&# 
[0025] mmm 1 B*ft«*ttJRtt* coFe 2 o 4 ^^ 

[0 0 2 6 J miBttfcl9fi»fMJItt. P-Mn^ (PtePt, 
Ni,Pd, Ir, Rh, Ru, Cr^bagJittS lttfc L< «2t^± 

[0 0 2 7 ] ffiffittfc@£»MJ|tt. a-Fe 2 0 3 , NiOO 

[0 0 2 8 ] fflffiK^blUteffl]*JJB«, (AB) 2 0 X i^ 

b^5 r <h ^4#s t -r sit** 6 i2«(7>a»s*t«iS:5K 

■^o 7^7^ L. (AB) 2 0x<bl^A4:B7C^^^bfc^^^0 
7C*^(Olt^2:X-C*>S^ <b OttKSSJEW. 8<X< 

3. 2(50^^$:^^ L, ^>oJ^T-A, B, 0 O^^-^^S 
^r^ix^iXRa, Rb,Ro£ Ltft^ 
t= (Ra+Ro) / (J~ 2 ■ (Rb+Ro)) 

5^ r^a^ n s t ^o. 8<t<o. 97T-&> 6 c ^ ^si^'r s t> <z> 



T 

[0 0 2 9 ] ttlfB(AB) 2 0x/i^B^Fe^^»^-r5 
[0 0 3 0] fttJfa(AB)20 x ji^A^ (Y, La£^tp) 

[0031] fitjisfl i ttfc«W£0ttt , me* i &J!i& 

[0 0 3 2 ] JtfJlEfg 1 &m&&m$ > Co-Fe^&£> h ft 
[0 0 3 3] 4»(cttiAJB»:. *MBttB&, «MB#Wtt 

[0034] mwM»i/cnmx*<ommto±.TK:fin 

[0 0 3 5] *#Wfc«5«»«tta**S^s> Ktt, * 

[0 0 3 6 ] **^{c«sfao«^sa:»*M^2/ K 
[0 0 3 7 ] **K(c«6fi£^I5SSS«tt. 

[0 0 3 8 ] #s§W{:«5flfc^|gffiSjiJ!l* ^ y 

[0 0 3 9 ] 5*««*tS***-T-<z>MJft*ffi 
r^^^&ia ^MtSf l ig^ I, to: 

[0040] mmmtm?-vv httFe 3 o 4 sr^/^^t 

[0041] imremi xa«:, ^FStt^^as*^ t 
fe^i^r * '*t/*miz.£9 mum i mtmmam^m^t 

[0 0 4 2] iWIBJKlxaii, ^gtt^irSS^i: 

srffl ^ *«fci: j: 19 ffifia® i mmm&m&mf& 

[0 0 4 3] iWlBKft*^ — httCoFe20 4 S:#A/t l 
[0 0 4 4 ] *«W«C«5te<0**«ttj»**^0«ift 



(5) ^IB 2001-237471 
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[0045] BtfiaS2oxg^, y7X78fffi^^ 

[0 0 4 6 ] tij|S»2(7)XSlj:, K*7 v>#^»J&>fc* 

[0 0 4 7 ] fflE»2 0iatt, i««fb»S:#Arn> 
[0 0 4 8 ] iUEf 2<7)Igii, -f ahVjRJ: !9 3g±L,£: 

[oo4 9] *«««:«6* bi^i^iftfittaa*^ 

^SJ^£JtI#:3SJI-r£Jgi wilt gl^i^tt 
«tt««rKJStt;*'<5>* y yy»lcj:5«*t5f 2(7) 

^Ii]<E»WJ«S:H{:?l?fiS;i-S*4(7>XS^«:^L, t 
[0 0 5 0 ] 

5tliHi (c^L/tJ: 5tc, ^ttSI (i*Ji5) /#HB 
tti4/ [^littl 3 2 /»ft*«ttJR 3 l ] (S£ 
S3) /^^Inl^SiJS 2 (fc'Vn^Jg) ft5*fi»;^ 
L, «ftg4 £@a£JI 3 0MittI3 2 a**u at 
fbOCfliWA 2 t i^I 3 cDKte4fcfl£tt)R 3 l sWK-T* 

[0 0 5 1 ] X, 112 M*Lfc J: 3«:±lB*>#«ttJi4 
£^Lfti> OBtcRfcft#EttttJR6 £f+tf T 

[0 0 5 2 ] 3E^H3C^LfcJ: 5 fc«-ffcEHK*1HMJH 2 
(tfy^y^S) / [Mlttl3i/MIttI3 

2] (B*J13) /IWttl4/«tt» (^15) / 

mmm*/ [MW3 2/»itti3i] 

[ 0 0 5 3 ] ^t«PJ^i5A(OTtfcJ; pCSiil 

5 A^siwttg4 ^st5M^ttK5 i tmtmm 

5tf 3 D«:ttAJH*tt«i:»ft»«ttfl!*aJi tfct)^^ 
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[0 0 5 4] 4#«ca*JB5B3ft«H6^bfcJ: 5tc 

[0 0 5 5 ] mbl5A, 6l£;^Lf;:t>cDCD@^gl3 
t>6l/\ SSt-^HSJB 3 D^ril , 2, *>SlMi&a? 

IM3 2] t-MLtt)S^ 
[ 0 0 5 6 ] ft&m 7 , 8(DSiISrB5A^J:5^i 

[0 0 5 7 ] ^*ife«ft»«tt»i LTI4F eS*«r^ 

K«»ttii««««:j**a«?Lrt>S. fctftXttAl, 
Si, b, Na»fcrt«»J: 9»tfixs L< tt2« 

»±Otc5BT-*>So *Ifti:Lt(iFe-Al, Fe- 
Si, Fe-Bf^-yj/hlCffi^T, SS^I^ 
fflt^fcJRjS^^s/^jSfelClJ: 9 F e A 1 O, FeSi 
O, FeBO, FeAlON, FeSiON, FeBO 
N, FeAlSiO, FeAISi O N^J&^J&ffl* 

[0 0 5 8] X±E»flS*«teJBtttMF e 2 0 4 (MI2F 
e, Co, N i frhmtttlZ l3tt>U< \*2m£k.k<7>7t 

[0 0 5 9 ] :^^IMttJH:^Fe30 4 ?:± 

c o F e20 4 Sr±fi»»it5t)OSrffl^tiliI 

[0 0 6 0 ] itab'V^V^iiliP-Mn^ ( P 13 P 
t, Ni, Pd, Ir, Rh, Ru, C r %>bm&tlZ> 

lit) U< ii2m^±^7L^) ^J:^5:^^I 
^11* a-Fe 2 0 3 , N i OO^fix^, h b < 13 

rnboaiJgT*i«^nTt>s^L, (ab) 2 o x jhi 

t*^lirt)I^o fcf'L (AB) 2 O x £teA<bB7n 

U OKJ«3fJBHF--e2. 8<X<3. 2^M» 
U 3&»oJS^-A, B, O <D-f ^-^*S4r-t ix* *tR 
a , R b, Rot LT#:5£ 

t = (Ra+Ro) / (^2 • (Rb+Ro)) 
T?3£«S*nS ti40. 8<t<0. 9 7T-£>5;i<*:£:ri5i 

[0 0 6 1 ] Z-<r>Ws^ (AB) 2 O x I^B{j:Fe?:M 

(Y, L a Sr^-tp) *±«7c*a>fc»iix* lit) L< 
tt2«»±<&7c#'T?*>5r:£a*a* 
[0 0 6 2] -nb(/)^^/^^^f (cj: 



(e) 4#M 2001-237471 
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<^t , ^y/gHTa-Fe 2 03, NiO, 

(ab) 20xJK*ffl^Sr ^r^a* L< , EIl£l3±T 

[0 0 6 3 ] B 2 (co^t tra*R^fo t> , 13 1:^1/^ 

10 [0 0 6 4] t LTH 4 {ctf L/c J; 5 I^Rl 

3£Jg3A3ft«tt#*ttJB4 t*-rS4**tt«3 2 ^ 

^Stt^3 1 co^^^J; DM^tt)fi^o 
[0 0 6 5 ] M(Ci^J^±^-<fclll 1 — 2, 14, 15 
A, i 8 SrSl icl^fc-frfcB 9 - 1 3 O i 3 
£ LTt>S^o 

[0 0 6 6] I9ttB8«iSo±TS:iSi:L, § *il 

5 1401- 3co«iSoj: 5*cmJit Lfct^-cfcS^ 
3 &J1 5 o*«*»ttSrrS]±*-e:«fc«)^TifiJi 7 &R 

[0 0 6 7 ] aiOtt08^i*SrI*i:Lr, § AM 
j#0*>cot-£>£ 0 X«ffc0te»#JJl2O#f£*fi±£ii: 

[0068] Hi 1A 15 010 cO^^^rS^t Lt, 
IlttJg3 2^^eR3 3^LT, i4 COg^il 3 

ffl^Tt^o ftfcC©»^l4i*i5O±{c»0lOi: 
[0 0 6 9 ] JWiiE^fc^SStS&SsR^r-ttiiftJR® 

^ [o o 7 o] *«woa»»iftsfc*a^^ Ktt- hi 4 

a, i 4B, mi sJ^LfcJ: 5 

91:, IIC^FIO, 1 5^filT^St) 
co£, «*i-^#«#S:«ft«a»**^9ic*A-r-< 
<RttbtLfcSrtt«ttfleS:«^T*fifc*ixS a— ^ l 6 

Hl4Ali^K/U7^»l 2*tt, 014BI2JK 
Bt«tt'*>f T*«l 2A*tt5«flc^4otl>So 
[ 0 0 7 1 ] Ht?ttJ»ffirt*««3^«EttS**i: Lfc 
3fl«, il 4 A, 1 4 B CO y — K« 1 3 ?:MR^ 9 <DB 

50 ®±Ttco{j*, Wv'^n 5&t;Tftv"-^Fi o 
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K/W7^^12i^9^itS^ /n— K^7 

SrfEft-r-STV 1 6 0 4, IBflfc • S^tSlKg^^ 
K9516 0 1, fS#*aa«|5 1 6 0 3, — y Vt^f-i^t 
<D h7^^y/Srt5t-#»l 6 0 2 j;^^or 

[ 0 0 7 2 ] EJL±*c«^<fc«*««:»IIW»-T-te, 5Elc« 

^at^j^^y 7 o o ir^t? , ^tib<Dm^*& 

vhy 5/ ^ ^ftlCEf tnilfflMR AM m&t&&9 

[ 0 0 7 3 ] ElTiJSM^ffittSt*^, «*c«a 

[0 0 7 4] 01 {C^^^^^^S^t^^:^^ 1 0 0 (7) 

fliasr^-rwffiH^— w**-*-. aim s«i_l 
mtemmmmm 2 , @^;i3 (§{t«ft§3i/ 

at4flS3 3 c^f^^tf^ih^^ttr^Sc - 

Dittos *K1K <5. -^Wt^-0(7) 

[0 0 7 5 ] £Jxfc#LT«ft#ft#Ht»*ra:*ffi"t? 

t-^ltli, H l tf> S &Ji 5 (cmH^rWit T^IIrS 

i\ ro»*w:«a«:±»<7>«<biate»*jJi 2 tmtm 

mi&MZ 3 3r^l&#, &Jl*tt:«3 2 

<fc>5 0 *^Hltc«:«ft0«»*JJB2S:*U*:^, 

ttKt?*>*t«, «-ftigfcai«JB2«:^si^*>So 

[ 0 0 7 6 ] 4*5, 0 1 lC:fc^T«ft®e»*]JB 2 ttifiJ 

fit^stttft^. «*.«anft*«tt«3 i^«a* 



(7) »H 2001-237471 
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IftKlcjB^ir, «ftiate»«JJB2«L^fcBffJB£ 
[0 0 7 7 ] *««tt*r*iB-rS*B^ 

5 «c*«ttjg 4 <t ©^s 3 £ <Dftm&&m/&mnffi t 

AR£3f^-^« I <0« : I X A R{Zbtm-fZ>fz#>, t<D 

ii3 i^si/^, * tr^^/u^jR<o»aRtt/hs < 
4f?, 4»^«ftllfi»*WJi2^AJR«'C*>s»-frrioR 

R^|p|i:ffl«:ffl-e:fci trta^tt«'>f5o **5»ft 
4£>$£ttJgl 3U 3 2 Off SteQ0£jtf* 0 . 5 n 

[0 0 7 8 ] — /Ktn^ttftlllCnifHJI^JRffJ: 9 Kfc 

[0 0 7 9 ] 12 iSMfc S &J1 5 <7>*®fc5pmtttcffix 

{£< Ut*#ftMRtt*»J: 5 ^-fsa^SSLSfc**^ 
2 0 0tfcS, :oi^^«IM6iS6|5 

[0080] &*3a*JB5o«c«ft»tt«:«fkS-e:ftir> 

AJ£#tfllEP^Ag, AuJBWrRtJTfc*^. 

[0081] rco^^^mj^#t^^ s&m 5o#i 

Rint*^. XH2{c^Lfc*3ft«:JiTa!^Uri>fi 

[0 0 8 2 ] _LTi£{c Lfc»-frttt««tt±«0«-ft:|HHE 
5» »WJJB2t»<l:*att«3l*r*t>l«#, AJHBSttJR3 
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[0 0 8 3 ] l3li*^^t^:7^r;^tV/^ 

^m^m^j&^i^skm^ 3oot\ -a^icm i (D« 

^ofcfctf), *^£#<7>fittRte«d>U ARI3£*5 

«d>ttsl>ft<* !&>oMRIfctt**^afc»;fc#ftfflAS: 
3 2 -So 

[0 0 8 4 ] H4tt4*»ft»-fr& LTIS«3A^8 
I4S4 <!:St5MW^3 2 £ , »13 3^1 
tlMCm^?:lt^Slo^»lttg3 1 
^IMi: D«fi8*JxTi^«ft»tt:»** J f"4 o Of 

H4^*5lr^T«ft*«ttfll3 1 Wc*«ttfll3 3* 

5 r i let 9 LtiSi 3 Afc*« LT^5. 5E 
U:MMs*«ttfll3 l ^tt^ettR3 3 ^fflCUrfc/^ 
JR«ttJR«:Kitr, *«ttJBI3 3S:^Ufc— o<oa8ft* 

[ 0 0 8 5 ] ft*3HlC l^^i^ofc^lCS^ 1 £^ 

fb««ttiK3 i ^r^t^iM i ~0 3 ^mtttcttfcimiEfliM 

6 2 SrRtf Tfc Ai^. 

[ 0 0 8 6 ] ±«Lfct>«>W:H*Jifc:«Mb*«ttK«:ffi 

[ 0 0 8 7 ] 05 Ald*Sl^Tte S^S5 A«#^«ttJl 4 

« 3«mjiJirt?^Lfcj&*, asBC/TLfei 5«-^m«s 

1413 2 £HMfcft««:JB*3 1 i©aHTt A**. 

[0 0 8 8 ] l6(7>S^6 0 0t>PS^l^#bil5 
SffCOftH, 5 2 ^ 2 n m^TIC« < 

[0 0 8 9 ] ^-r*to»*tBMk**tt«5 2tt««;a* 
[0 0 9 0 ] H7«[H*JB3iatatffciae»MJB2^J:i3 
ICi^|3B^ [6jRttttR3 2/»ft»*tt*3 1/ 
6. B7*>»*tt*flsl3(^MJB 2 tflMMfe 
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So 

[0 0 9 1 ] §9 I3H 8 <7}*j*co_bT£:i£ t U S *« 
[0092] |10lii8 Ot^^rl*^ IT, i 

[0 0 9 3 ] ill AfiH 1 0 cD*£fi££:£;££ IT, ti£ 
{bUJteflifMS 2 £gH-£*3£ttg (£Jltf£{£^i3 2) irt> 
(41IM3 2) ^W3 3^ 
IT, 14 01^1 3 A<DX 5ic*5il«ic**»-frS-ti: 

R3 2«rffll>T^5. ^ttttflt 3 3 OJRff SrSSMa ftffi 
itf (ffiltl^R u $rM^T^<7)lJ?^ 0. 6 — 0. 8nm) 

[0094] &izBHkmtmm&k'i-&z.t\z.& ^ 

i^i 3 C J: 5 § *i 5 ^O/W 7 ^ 

iffitefci** LTKftR«:RltT<)S^L, 
M^ftl^t(tTt)^\ 

[0 0 9 5 ] 112 I54#(C i 5 C##MfcfflR5 3 £r 
^LT^SII^Cm^lfc, JBtff*fctt<a*«-fk 
0*ftS2JB03**tt« (M1I4I5 1) a>*bft5t> 
Otffl^fcXK-fcSc *IttR5 3^LTlo^a 
«teRWcR5RT£ftoT*3i>, & £JI 5 c<£f£T-o*£-ft: 

SSfbSr^ix^ttM si, M s 2 i:t6i:Ms 1 - d 1 - 
Ms2-d2i49, ^ffTC0JR«fl.«»S:/h$ <-f S 

o««ESr«JD$-frSSH^ftS3&^ r.^^it<t-r6^ £ 
[0 0 9 6 ] 113 Ij:l6 ^B12 O^f i££ri*^ £ 

&> <5o 

[0 0 9 7 ] B£^IhHk«i»JJ1 2 t ITi^ill^ LTIi 
'F&HU^&^GD I r— Mn, Rh-Mn, R u — M n , 
56? C r - P t -Mn^^^) , »^T^gf§ C i (C J; 
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Hi, 2^tt±T»^«filcitSCi^a*L<, B3 
MSlJ^M^Ni-Mn, Pt - (Pd) -Mn^MS 

Si^liil, 2 fctt±Ti»<&«JS3&*aS b< , @3T- 

[0 0 9 8 ] flIfblBlCfllfHJI 2 £ ItffW^^Si 
•&«:±»LfcJ:5f- (AB) 2 0 X > NiO, a-Fe 2 

#feMRfcb3*»fcix-5. NiOI^MS^ttmSI 
(AB) 2 O x lBtt*naf*:01i»fRi4{C«ixS^JR 

mzmfcMi&&>&mT-hz>< > (ab) 2 oxm*3^ti3a 

^■Y^-V^^CO^r^t^TCfSl?, La, Pr, Nd, S 

[0 0 9 9 ] H(C^Lfc^^jg$t^^-CDg AJi 5 £ LT 
13, Ni-Co-Fe^lltl/^o Ni— Co- 
F e^^i^^m^tfc^ Ltli, Ni x Co y Fe z 
0. 6 < x < 0. 9 
0 ^ y ^ 0 . 4 
0 < z ^ 0 . 3 

ON i - r i c hcD&m&m. *> b< 13, N i x ' C 

o y F e 2 

0 ^ x ' ^ 0 . 4 

0. 2 ^ y ' < 0 . 95 

0 ^ z 1 < 0 . 5 

cDCo-r i c hJBSSrJB^5£>tf*a* Ll\> rttboffi. 

S»tt (1X10-5) ^ft^o 
[0100] Sfe|5Ogf^lT^lnm^i:10n 

T-fSa** »t¥6^ft««»tt^*ftt5. £9a£ 
L< « 2 nm^l7 nm»T^«t^o 
[0101] @^«<7>£JWKffiR 32^: LTtt, C o * 
jt^Co — Fe, Ni-Fe, N i - F e - C o &&<^ 
O*f*f^«^Tt^S 0 4#{-C o ^TcttC o - F e-&&2* 

fiCo-r i chS:ffl^5I^J& s ailK 
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[0102] |^§(DM«ttg3 1 t LTWtMF e 
2 0 4 (MteFe, Co, Ni^bStfilSlltKli 

Wfc&^TF U F e - r i c h {Chfc-<C o , N i - r i 
c htt«»T«*ta*i*t\, XCo-r i chttSS^a*- 

[0103] X&M^ftJBi 32^: |tf MMSttJR 3 1 «t t> 
70 ricSH««3, 3 A, 3B, 3CfCi3, aKina-fta*;*: 
# <«Btf73&*;fc#^C o F B 2 0 4 $:i^^t5 1 b^ 

[0104] ttfelMKttJRa loffusartt, Jgim 

0 . 1 nmOt-^^T*^(Cny h n — 5i§-£ 

[0105] JjEtf)*^ #J;LtfF e 3 0 4 > &£l/M3C 
o F e 2 0 4 S:±M^t5^^y h^ffl^TA r tf* 
^<D^ft&JIXiZ.J: *) ^^j/^tnil Fe 3 0 4 ^Co 

[0106] ITMF e 2 0 4 2r^ — ^ MC/fl^"C 

f£*^^#;*£0#jEfcfc:T-l 0%£AT^a* L^ N ) ^ 
»*Xf^*riD*.T^^3/^-t-ixtf, »fa«>fltjBflc;3a*f» fe 

[0107] 3 <£>jgijtf>*m£ &Jli8fcttJBi 

3 2 fc^^afcftWSrBMb^atttflta l ^ Ltffli^li: 

i*5 6 ^{C^M^t4^3 2 <h It, Co-Fe^^r^ 
^&»-fi\ Co-F e - OHlift#ft»ft«Itt*3 1 

[0 10 8] |«W3 1W«^^ 

I6i3 2»j*lT^^T, ^com, 41W3 2 
40 ©*B*r»ftS-fr-5*«fe-C*«. #1W3 2©M 

^r^^^-^, ^(TJ^^X^fCctoT&^/KSffiSrK^* 

[0109] a«sai-fisafett, Mi^-sx^^tit 
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<g<DmmhJbv. £vm&^<\*. s^f^/^c^c 

[0110] it, 7^*7UXfv«r«t^5*ifett, 

[0 111] 7v ; ^^T-|j:4<^^y^^rt> 
7-f7/V^|^5^^77yl, ECR*fr«S:*LB! 

&3<z>THi:i>M? ^ 5 0 0 V£jLT\ liL<|j:2 0 0V^ 

[0112] 3 GD:£#OjgI?f3: 1 n mJ^_b 1 0 n 

[0113] MRtC^K^^ < "T^tf)^ gft 

(m&m 3*fctti*« 5) 4 

***4*tt#j&lf*fc»N i - r i c h^Al^, §»HS 
SI 4 igf 5 S * I 5 (OfSlKftgC^C o - r i c 
h£flH\ ^rCOftH^N i - r i c h fc-f5fttftt«ft» 

3 S 5 Of ^IcttiffiON i - 

r i c h£rffll^#M8ttJi4 ^#iCiiC o - r i c h 

1. 8nm£iT^t5M^5o * fc;i0>#B«ttJi 

fMgt'fc^ liKliO. 8 nm£U:0>K»a*«fc 
v\ #i!ttS^« CoifcliCoKlS 

OC o -F e^^ftlTl/^o 
[0114] H 4 1 1 <D#«ttfll 3 3 RXSm 1 2 , 

v^*«ttAJBK3^a* L< , Cu, Ag, Aut*t)l^ 
^M^tt^bl^Ru, Rh, I r, Re^ 

i^^MlttJg^tTIi, Co-r i chOMItt 

[0115] s&ms t m^m 3 on^ttti 4ti 

Ttt, Cu, Ag, Au, Rui^fciii, ^CCu 
ffl2fEM*S<^6fca&fc^ft< tfco. 9nm£litt 
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ttL*5wr«fttl0nmHT, lil<li3nm 
^T^t^^T^S. XICO#lttS4(^lgI^3n 

m£(ToS§|jiii -III3<^*j£K:*5^"t\ iSi^b 

M^t. #«M4^«*WlC»«**lT^SI4-fO- 
OOffil (&JHttti:JR3 2 £ gig 5) omicttftft 

r«ttJB/*«ttJB«>*BBonaiaw:o. 5nm^m 

70 [0116] Sffil t LTIi, #7*, MgO, Si, 
A 1 20 3 -T i cSffi**ffi<fcl*«^^»ftfco3:Jfi 
^5. MR^s; K*:f^«t-S»-&«Ctt, A1203-T 
i CSI«lT^5o 

[0117] 1i&£k±.j&'<1tfrm<Dmf!t&&b uns, 
riiDC^/^^yym RF^^^yy/tt, -f 

[0118] fitJixE^Tt J; 5 ft*»!B©8*Stt»** 

t^iomr^^ ki 4 0 0A^M(7)-ft^t o m 

1 4 Ar^MR^9 l^ia5*5<ta ? T95<7>^'— A- K** 
^11, l4(:^n^J:9l:«^rt^ 0 v-- 

/n^^t^^^irti, AI2O3, s i o 2 , a 1 n 

[0 119] mi;(/T^^Fio, 15HT 
I^Ni-Fe (-Co) , Co— Nb — Zr, F e — 
T a - N^4ft if OftBttR^ttbilS. Ni-Fe 
Jtf (-Co) y^ife"Cf^KT-*, Co-Nb-Zr 

Fe-Ta 

-N^ttKiMMaaSfcMK , iMO (AB) 2 o x ^^<t 

[0 12 0] MRSf 9 0lE$JtlCli, Co-Pt# 

*«#*Jfl^Sc MR*f9tt^K^ty^ll, 
1 4 Ciot^/l' Kl 0, 1 smtfeMZtlXlS*) . 
V — K£i51 3£rfrLT^E£^-f r tlz& *) , MR^ 

[0121] »3fe£>^ — Kv*>f * ^ \* s 7'(~7<DlKi£&tik 

tztb\a$m 1 4 Alc^ Lfc^-^ KBB^JESt d £M< ■#* 
« 5. Wfc»tliil4AA^BM>ftlH 
{C, MRSf9^»< 0 , '>ft<H2 0 

50 [0 1 2 2 ] £fcMR^9td*3^TI3, 
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tc. Hi, 2, 3, 4 <7>g AS 5 <0aEfc&Atttt, t£*a 
t-^#f&#ra##ftfc«itt£ft£ J: i^l3 0^ 

fkSJittttlfcfe-r^* ^#^f^] £ ^firfcft 5 J: 5 

[0123] Hi 4 A(C^L7tt>C0f^^— K'^ T.*« 
1 2^ff5t)<^T'l)6^, Hi 4 B{C^-ft>COi^-tl 

So iK&Btfctzt t>fti^v— ^ K** s>:/i3&< ft D , 

jimr*^ 9 <z>e &m 5^<D'<'(Txmft&m< ftswj 

lOSJtltt/U7^»l 2At*t6i 

^ttMR3B^-9 0S3fi«tt«^S3S«tt^-f T^Wl 2 
A<7)JK^££ttJgl£mft£ t><^£ Lfc^d^^ 1 4 0 0 B 
f*7£jS;L-*>-t*< , fjx.«MR*f 9l:»PtMnl«rS 

[0 12 4] ft£>, ^±(j:«W*lGMR^s/F{CO 
^rRKLfc^ *»Bli*I^)GMR^y KIC^LT 

[0125] &mw<vm^^y F<D—mt urn i 4 

A, 1 4 B <7>v— ^ Kl^l^'J^a-^I^^ Kl 5 0 

MR*^9 ^>3-h Lft<^«fc ^ICjfilftJRl 7 
^KJtfetiSo X^<n^v K 1500 tt a—^i 6«rffl 
v^fc^iSS'CI^H 1 4 A, 14 BO^y^j' K l 
4 0 0A, 1 4 0 0BJ:^^*\ H14A, 1 4 B <D 

[0 12 6] ItlbWt^$/Kl 4 0 0A, 14 00 

B, l 5 o 0liS4i8Slc*iiT^5fcfe, liibK 
K*M^THDD*©«ftI3»8fi«:t5i:, 4 0 

Gb/inc h 2 ^ix.5J: 5ft«*Aft«*ia»K« 
3ft«"srilBi:ftS« 

[0127] H 1 7 tt**Wo«*««t»**-?«:ffl^ 
fc* y 3f ^-#'JT-&>£ 0 * =e y l 7 o o 

(F-Ktt) 2 2, tt«tttt»««-7-9&tt* 

2 1 icj: 9 ifjt&titzmmwtmmm&m < 2 

3^tt^o (Ur-^*^P^C0^tg:m^*^- : ?-9^^ffi 
c^±T{cm® 2 1 £*^S*^t><o£^LTi^£^i£ 

[0128] h«c*5^t vu 2 2 (cM^j5fL, n 
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waoattsa^io, 90 a 

U tOBOSltgfbt't 2 3 lc i 5 

@Ai5<Di^eo^iSrm\ 3 tomtom 

|6jj5«s|Ztfd»S¥fT36^*«««t»**^ 9 oattd**ft 
£C£J;«9" l", " 0" *ttt»«fc»J«rfT5. 
[0 12 9] JilBO»^B:»*KHJO|R«c*«*«*ix 

3 g &/1 5 t«ftR6tfirttff«r»4S*, 
@«Jl3fc««£:lS»U R^ajL»7 - KIR 2 2 {C_h 

■f a &m 5 ir a &g 

19" l" , - o" tt««r«au-rix«*««K^Bb*« 

TOr^So fc/c't^(7)^l^g3ffl^iil5ffl(7) 

*ft«K<E«*oR*^JIftfcaS>, »flstt^«*i£ 

ft£o 

^ [0130] mblSg^^y^noo^® 

fr^tf, ^flBMR AM^«J*^tlS e r^MRAMM 
[0131] 

[oi32] (^ifeCT i ) &7t* ^t/fvf ymm&m 
0.20C00. 12**1^^, m^m 3 (o&mm&mz 2m 

3 <7>&<fc4*fi£f*JR 3 1/BtCteC o F e 2 04^ffl^ 
7t 0 * 4" 1X10 " 8 Tor r £ilT*"C» 

^b/c®:, Ar^^^r^O. 8mTorrl:/^J:9f: 

^Srf^ttUfc. XJ*80fcJ!)CoFe204«:ffl^11t 

[0133] SUfifiFji^ 1A NiFeCo(5) 

/Cu (2) ) /C o F e (2) /CoFe204 
(5) 

6) 

5^ ^jar-afls 2 0 0 k A/m6o?K#5:Hi*5xur , desk 4 « 
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^mx-Wffilsfzo t©B*MRitdii 6%£^5S^Mfi 
^W^I^4#te^^ibo#^^:^ < . MR it t> 10%^ 

[0 13 4] (X1KW2) ^/^^yv^f^ 

i^ria i L7t«j*^^s*t^i^:9g^ ioo 

— V y HCfS^L/cN i O, a-Fe 2 0 3 , ABO3 
( A = L a ;B = Fe) — S> hilTP 

[0135] #itti4 1ffliLTI4Cu«:, § £lJI 5 
JBt-teN i 0. 68 F e 0 . 20 C 00. i 2 £r£t^l^ § £1 5 

i^«M3 1ffli:lj:Fe304^^to K^^V 
^^lxlO" 8 Torr^TiT«U:|, Ar 

<z>«smK#S*^£fES!L3to XttiSwf-^F e 3 o 4 

^^^'Ji^^^/^A NiFeCo (3)/CoFe 
( 1 ) /C u ( 2) /C o F e (2. 5) /PtMn 
(2 0) 

^Seffll-y-V^^B NiFeCo (3)/CoFe 
( 1 ) /C u ( 2) /C o F e (2. 5) / I r Mn 
(1 5) 

t**^J^V^yUC NiO (10) /a-F e 2 0 3 (2 
0)/CoFe (2. 5)/Cu (2)/CoFe 

( 1 ) /N i F e C o (3) 
<t*0y*V^UD LaFe0 3 (4 0) /CoFe 

(2. 5) /C u ( 2 ) /C o F e (1) /NiFeC 
o (3) 

^Jfe^'J^V^/H NiFeCo (3) /CoFe 
(1) /C u (2) /CoFe (1) /F e 3 0 4 ( 1 . 
5) /PtMn (20) 

JMfcMlf^:/^ NiFeCo (3) /CoFe 

(1) /Cu (2) /CoFe (1) /F e 3 0 4 ( 1 . 
5) /N i F e C o (3) 

%WSWr^'~?!VZ NiO (10) /a-F e 2 0 3 (2 
0)/Fe 3 O 4 (l. 5)/CoFe (l)/Cu 

(2) /CoFe (D/NiFeCo (3) 
mMm^^y^4 L a F e 0 3 (4 0) /Fe 3 0 
4(1. 5)/CoFe (1)/Cu (2)/CoFe 

( 1 ) /N i F e C o ( 3 ) 
fc/f U^SSCTi^V^/UA, B, JMSW-^^^H, 2J2 
Hi ^:«:±Tj»0««e"C*>*o *fc±EK»-CI*N i F 
eCo (3) /CoFe (l) # t £ H 5 j£ U ^ 
0iJfy^A-DT'|j:CoFe (2. 5) ^1^S3 
fcL*NftU ^WJt>7 P ;H-4T1iCoFe (l) / 
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Fe 3 0 4 (l. 5) #B5£JB3iC»J&-t-a. 
[0136] r <o J; 5 LtM Lfc^ttStS***^ 
OMR»ttS:aiat-ftK2 0 0 k A/m<Z>$£#£:EP"*Ib 

[0137] 
[^1] 





MRlfc 


Hp(kA/m) 




8 


80 


S£*gi]^V^-<u B 


11 


40 


ue*«w^^ c 


16 


20 




12 


45 


nmm^7ji> 1 


13 


80 


ntewvy?* 2 


14 


40 


3 


19 


40 




15 


50 


[0138] (* 1 ) 







U ittMittffll 2 t) ^)^) H p ^fti 

[0 13 9] (!M6fir»|3) UMilU^flc, *tc^^ 

^2 0 0^SLfc a Kft»*«tt«6«lA 1 ^ — y 
yh^ffll/\ Ar tO 2<Dm&jfX\z£&frJ&Xs*y# 
K> A 1 2 0 3 ^^fF^bfc e H2t*ti5fta»tt 
tt***^ 2 0 0 Ufc 0 

[0 14 0] IM'Jt>^5 PtMn (20) /F 
J<? e 3 0 4 (1. 5) /CoFe (1) /Cu (2) /Co 
Fe (1) /NiFeCo (3) /A 1 2 0 3 (2) 
SSKWf-^^/^e AI2O3 (2) /Ni FeCo 

(3)/CoFe (1)/Cu (2)/CoFe (l) 
/Fe 3 0 4 (l. 5) / I r Mn (15) 

tt«rSta^*iK2 0 0 k A/m<Da#«rBl«rUT, lE^ 
4«H^j5fe^ffffiU3to t°>it H P £ U 

»l5£tt*«:*2U:**Lfc. 
*0 [0141] 
[^2] 

KB MRhb Hp(kA/m) 

MlflW^;t 5 15 80 

*tt«y^^6 16 40 

[0 14 2] (*2) OttjftirftKOjgltffilf-V^ 

1. 2Srli«-r5^MRfcfc^5fe**nri/>5n^^*p*^ 

[0143] mmm4) t,7t*'*y* y ^ymwzm 
50 ^ri 5 b Xtfig 7 5 
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0 0 A. 7 0 0^»lfco ifiH:ttSi«rffli\ ^ 
-yyhiU#8ttl4ffl4Lttt:Cut, i £S 5 
A. 5 B<7>&Jl$£f£J^5 lJBlClSN i o.esF e 0 . 20C o 
0. 12** ltffcW«tf:JR5 e 3 0 4 *ffl^fco 

[0144] 15 B<D@^JI 3ffl|:liCo 0 .9Fe 0 .i^ 
CoFe 2 0 4 ©aSS^K d 7(D@^J1 3DfflCC 
o 0>9 F e 0 .l*. *fc«fttHl<E»«JB2^tCo-F e 2 
0 3 *ffl^/^o 

[0145] + V'^ — rt* 1X10 " 8 Tor r £i 

T**CWSCbfc«, Ar#;*£^0. 8mTorr(C& 

8fc*/B^T\ TlBOfllfit^afcttttaift*^ 5 0 0 B , 
7 0 0 *^Mbfc 0 

[0146] WtlWir^lVl C o F e 2 0 4 (5 0) 
/CoojFeo.i (2) /Cu (2) /Ni 0 . 68Fe 
0. 20Co 0 . 12 (4) /Fe 3 0 4 (l) 
mMm^-^^/^S a-Fe 2 0 3 (50) /Co 0 . 9 F 
eo.l (2) /Cu (2) /N i 0.68^ e 0 .20C o 0 . 12 

(2) /Fe 3 0 4 (1) /Ni 0 .68Feo.2oCo 
0.12 (3) 

J: 5 t trffKLfci««tt»**f 5 o o b , 7 

0 0WMR^^til2 0 0 k A/m(Dl#^fO 

*Hp<kU SflJOgJH* (*3) (c^Lfc 0 
[0147] 
[^3] 

tS» MRtfc Hp(kA/m) 

m*&mvyz?>\>7 12 35 

H*S$tt:>:7;i> 8 13 40 

[oi4 8] (*3> ^ ufcH p (D^^w^m-r 

« fcttlJEI 3 4r R u f W#8ttBtt^ LT L 
£:«tt=JR*ffl^-5:: £ rat-*5o 
[0149] C 0!>«^lt^ft«ttJR 3 1 0>JRff *ffi«-r 

S fti 5 B ICN i F e C oliffl^T^S^, CoFe 
*fflv^ntf3K«c*:#35eMRitA«#blx* a 

[0 15 0] ^CD^^^M^ -y y H£Ru*/BV N 

r&T<z>«fiao«ft»tt»**^*w*icf^«ufc. 

[0151] a — F e 2 0 3 ( 3 0) 

/Coo.gFeo.i (2) /Ru (0. 7) /CoFe 
(2) /Cu (2) /Co 0 .9Fe 0 .i (4) /Fe 3 0 4 
(1) 

*tl^*«i 2 0 0 k A/m^Wff*Hl"5TLr, i£^4« 

sea* (*4) {c^ufco 

[0152] 
[*4] 
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SC& MRifc Hp{kA/m) 

9 16 60 

[0153] CCD£?(CMRttt>Hp>bH{-&i#T-#5 

[0154] (mmms) ^^/^^yv^t^ 
^ra 7 ^ai 8 tc^ LfcW/fcioafttetts***^ 7 0 

0, 8 0 0^Klfc o £KK:liSi^t\ 
5»hi:lt*Itt«4ffltiriiCuS:, 
70 ^Mttl5 l^JcteN io.8Feo.2Koo.9Feo.! 
*, S«ttl5 2«l:«Fe 3 04^t^o H 7<r> 
BSl3Dffll:W:Coo,9F e 0 . i*> «{blaHB»«JJB 2 
C(j:a-Fe203^t\ |80|^i3BiCCo 
O.gFeo.i^F e 3 0 4 £, MlnlfiWJl 2i(CP t M 
n£, ^fdP tMn ^Ifil <nfS[<r>/<y yrMt ITT 
a Srffl^fc. M^^r W<— F*]£: lXlO" 8 Tor r £A 
T*^*«bfc«, Ar^/^^r^O. 8mTorrl:ft 

5fc*bfe#fc, ^7^SK-bic, 

**JB^T, TlBO«|*0»**ttS***-T-*^«L 

[0155] ^5£#>J^ 10 a — F e 2 0 3 ( 5 

0) /Co 0 . 9F e 0 .l (2) /Cu (2) / C o 0 . 9F 
e 0 .l (2) /Fe 3 0 4 (1 ) /Ni 0 .8Fe 0 .2 (3) 
SSlfeW^V^H 1 T a (5) /P tMn (15)/ 
Coo.gFeo.i (2) /Fe 3 0 4 (l) /Co 0 .9Fe 
O.i (2) /Cu (2) /Coo.gFeo.i (5) 
SSltWf'^^H 2 T a (5) /P tMn (15)/ 
Coo.gFeo.i (2) /Fe 3 0 4 (1) /Co 0 .9Fe 
O.i (2) /Cu (2) /Coo.gFeo.i (2) /Fe 3 
0 4 (D /N i 0. 8F e 0 .2 (3) 

iWf^ 2 0 0 kA/mOl#^iIU, i£^4« 

»S* <*5> fcl^Ufc. 

[0156] 
[^5] 

a« MRUs Hp(kA/m) 

xmmvym 10 20 40 

11 17 50 

40 

n&mvyzni 12 19 45 
[0157] (iwje) y i/ifmw*m 

[0158] Stgl {CttS i *fflt\ »^4^^ b 
TI3Cu3:, i6i5ffi{C|j:Nio. 68Feo.20Coo.i2 
Srilcffl^, i^3AOMl»3 2ffli:ltCo 
0.9F e 0 . i^^^-y^/ h*ffl^fc 0 Xm^M 3 A CO 
50 S«8tti3 IfflCliF e 3 04*:ffl^fco K^-Y^ 
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1 X 1 0" 8 T o r r ^T^T^t^i, Ar 
tf^&foo. 8mTorrl:45i:5l:«lWb, ^ 

*rfl« bfc. 

[0159] IgJSW^ V >OU 13 N i F e C o ( 4 ) 
/C u (2) /CoFe (2) / F e 3 0 4 ( 2) /R u 

(0. 7) /F e 3 0 4 (3) 
SWfctfl'fr 14 NiFeCo (4) /Cu (2) 

/CoFe (2)/Fe 3 0 4 (2)/CoFe (2)/ 
Ru (0. 7) /CoFe (2) /Fe 3 0 4 (3) 

i«f 2 0 0 k A/mOM^^Itr, Sl^4j^ 

[0160] 
[^6] 

tK» MRib Hp(kA/m) 
t3 13 20 

14 13 30 

[0 16 1] *#ftMRi*a*pEj#-C\ ifcXJSW*^ 
/H 0*#ftHp^#b*l5^i3ft«fo36>ofc 0 

[0162] mMm^ 13, 1 4 (7> F e 3 0 

4 (3) IClCMIUfifillllilTP tMn$:Wt 
19 Hpli, -tn^tttt 6 0 f 8 0kA/mi 

[0163] (IMK^J 7 ) ^-rt' 
1, 5, 1 0 4rMR*f 9 i Lrffl 

t^T. g 1 4 AC/7t i 3 ftMR^ K 1 4 0 0 Ai* 

2O3-T i caS*rffll\ ^FlO, 1 5WiCttN 
io.sFeo^o^^^^ ^F^+y^ll, 14 

Mtt A 1 2 0 3 ^ffl^fco 
[0164] *jfcL'N— HVW T*«5 1 2 CI^Co-P t 

-&&£r£H^ ^F^13^Aur-*fijtlf:„ 
[0165] 0?K^a*-fp]3S>«*D"r-< 

l^l30Siffl^U:f, IC, 2 0 0tT'i 

[0 16 6] mbCD^^ K(c, ir ^*miffi£ ItlS 
*jffi£rflcU k A/mCD^ff -^m^^mUL^X^ 

$>F*>ttJ*£:, ^MiJty^A(7)^gRaiSflr 
MRM9l:i^tRi(:^L^^ K0>ttJ*£I* 

[0167] 
[1*7] 
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*§rtm*> (dB) 


te&ffl H-A 


A 


0 


SSffiEffl H-1 


1 


+4 


nm\ h-5 


5 


+5 


Xttffi H-10 


10 


+6 


[0168] Z.CDmiZ*ftWW.%. 








[0169] 




1 irP^o^ffix-, | 



fc. 

[01*701 II»^/H5 PtMn (20) / 
Fe 3 0 4 (1. 5) /CoFe (l) /Cu (2) /C 
oFe (1) /NiFeCo (3) /CoFe ( 1 ) / 
Cu ( 2) /C o F e (1) /Fe 3 0 4 (1. 5) /P 
t Mn (2 0) 

tkltlWfr^-flV 16 NiO (10) /a-Fe 2 0 

3 (20) /Fe 3 0 4 (1. 5) /CoFe (l) /C 
u (2) /CoFe (1) /NiFeCo (3) /Co 

itf Fe (1) /Cu (2) /CoFe ( 1 ) / F e 3O 

4 ( 1 • 5) / I r Mn (15) 

jSTMR»**rjHtf Lfc. 
[0171] 8 

[0172] 
[^8] 

Ktt MRifc (*) Hp(kA/m) 

HteflJt>>:?;b 15 22 80 

16 28 40 

30 

[0173] ^J: VM#>X3z$tj:MRbtfr1%btiZ>^ t 

[0 17 4] (|?JS^J9) ±1SW*JSW*V^/H SO 
MRjIfiffl^til 5(^lfc3-^I^^ K150 
OfcflsjRLfco roi^ilSOjfe&lUCI^^X 
■7 8ftS^MltfS 2 nmco A 1 -OiS»JR«:fflv^ 
to X 3 - M 6 C o N b Z r ^ 7^e 

1 ©«*«t>^AOMR*f 

[0175] (nmmi o kkmi 
yy^t^^r, b 9 9 0 

0£fE/&L^ o r GD4§£\ ISlCI^SMlOOn 
mO«i$:ft6 S i *rfflt\ T»/B 7 £ LTT 
a, S^i 5 J:(/|f I 3 B W 3 2 L t 

Coo.gFeo.i, #«|4HTCu, a^lHllsftlftJ 
J§ 2 b IT , Pt 0 .5Mno.5MM^fco 
— ft* 1X1 0" 8 T o r r E*T£ fc5 * bfcflL 
50 ffSLWbAr^MO. 8 mT o r r J: 9 
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(cSEASrWfflL/to SfifiliCTa (5nm) RS: . 
««tfc«, JSlOlfi^Lr, S*i5Co 0 .9Fe 
O.i (2nm) , »!4Cu ( 2 n m) , ^M^tt 
§3 2 C 00.9F B 0 , 1 (3nm) Sr*'* y * mXMfrm 

ttSr#lh£-ti:, Ar^CMt, ft 1 / 8 (OWMtf* 

131 *r«fifcLfc. 
[0 17 6] ^{C, mSCOJimt LT, \t^1ZAjtfX7 

ltMIttl3 2i:irCoo,9Feo.i (2nm) S: 

[0 17 7] Sfcfc, S4M§^LT, B£{t;[HIte«]*J 
i2^UPto.5Mn 0 .5 (20nm) m&X'^yfV 

flkOe^MMt^^b, 2 6 0^^11:3 

[0 17 8]IM)t^/H7 Ta (5) /Co 
O.gFeo.i (2) /Cu (2) /Co 0 .9Fe 0 ,i (2) 
/Co-Fe-O (1) /Co 0 .9Fe 0 .i (2) / P t 
O.sMno.5 (20) /Ta— O (3) (Co-Fe- 

t^'Jt^^E Ta (5) /Coo.gFeo.i (2) 
/Cu (2) /Coo.gFeo.i (5) / P t 0 . 5M n 0 . 5 
(2 0) /T a -O ( 3) 

^^^/U^>'^^t^^^^^fc|l^iJ-^>'^ P /I-l 7 
[0 17 9] a«BMfc»*^fc»*fcitfu H^Ii 

Ltf + y/^rti5ft2 0 T o r r 

7^[^i, Coo.gFeo.iI^llnm^^H 
fc. X 1 0~ 8 T o r r £XT 

fc*5*t?#«LT\ 13, f4M§, SSMS&g 

[0180] ^9X^BHffc*«rffl^s»-&«cwt, mmm 

tv^H7ilS(D^fMU S2cox 
Si: ITft^- rt«:l^ofc//#*U*i«, 3mTo 
r ratCSSSti^tlAL, « 
(CO. 0 1 W/ c m 2 <7) r f «*«:BlJl3D ITMliJi 
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" 8 To r r»TiftSStf»SlLr, S3, 

W^Wjt^//H 9«rfls/StLfc. 
[0 18 1] ^f^y#yS:f^S*iSfei:Lril 
Y^-V^Vi: ltECR^7X-7^«ffl Ljfc>T;*-V#> 

07^^pS[^AI, S?^^^r4 s c cm, Ar 
10 JfX&0. 5sccm#ELT\ -f >*- V^f> f> X"^ 

{C^^^ V^-fc^tf 1 X l 0" 8 To r r SXTtftZ 
*r*SLT, S3, S4cOX^, Ml^rlt, ^1 

OT^^/n 7 <t^< HD«fiS:o*lSW*>'^2 o£ 

^ tt, Sl^Iit'M^MCoo.gF e 0 .i (2nm) 
&flsj#Lfc«, ^-r^^-rtt:**^^ A r # * £ 
8 : 2<7)fiJ^T-0. 8 m T o r r C/^lT'lAitC 
o 0 .9Fe 0 .i (2nm) '< y $ V 1/ ? L X C o - F 

e-ORSrtatfSfclSW^^^/H 7 ir P £ [cfc 6 J: 
5fc»*Lfc. Wl^i«t^/H7^il:S 
3, f4^m »I$:ir, IWJt>^H7i 

[0 18 3] ^(DX 5 ICLtMLt*fPJO^i^ 
Sfj**^-*:, ^T-4 0 0 kA/mOlMOTLTl 

[0184] 
[^9] 







Hp(kA/m) 


xmm»y?» 17 


13 


78 


18 


13.5 


60 


19 


12 


75 


SifcffiJ? V^u 20 


12.8 


70 


21 


13.3 


68 




8 


75 


[0 18 5] (*9) 







%W^~?>V 17 — 21 fi^5fe^Ji^ y/^ECtfc^TH p 
X 13 2 fe ft < M R it & * # ^ r. t tfi ft ft >6 o 

[0186] (n^^j 1 1 ) mmm \ o t mm<o^^ y 
* y ^k«*m^t, m 1 0 tc^aaiaaab**-?- 

lOOO^Mtfco Hi 0(3, B9TS6l5/#8 
5(7 [0 18 7] fl2J»*«fcfc:§flLTfc, IS*>J«#J&* 
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^ITNio.sFeoj/CoaSE 1^I3B^IT 
Coo.sF eo.2/Co-F e-O/Coo.sF e 0 . 2^> 
BCfblsICfflfMJI 2 ^ ITP to.sMno. *>Wk*m^x , £X 

3 loftv^afcW^^^/uFtJIlKWi o £ia*0>*8: 

[0188] *0>JB**:* 1 0 M^~f 0 

[0189] nmm^ 22 t a ( 5 > / p t 

0.5Mno.5 (15) /^Co 0 . 8Fe 0 .2 (2) /Co-F 
e-O (1) /Co 0 .8Fe 0 .2 (2) /Cu (2) /C 
o (0. 5) /Nio.8Feo.2 (3) /Ta-O (3) 

(c o - f e -ooJBt««:»fki-5lWfe^ tr^s) 

tt*«*^^F Ta (5) / Pto,5Mn 0l5 (1 
5) /CoojFeo.2 (5) /Cu (2) /Co (0. 
5) /Nio.8Feo.2 (3) /Ta-O (3) 
[0190] 

[iio] 

IKS MRib(*) Hp(kA/m) 

22 15 67 

ae*«tfv^F 9 66 

[0 19 1] (*io) *»bb36»SJ: *5IK<D|e 

iS^i^>^ P /l-2 2 fc^^WlfV^/UFJCi^TMRtt^ 
[0192] (9£tt0J 1 2 ) 3ii£#'J 1 0 t mm<DX/< y 

$ 9 ^rmwi&m^x, BiiA^ti*fitt»** 

^-llOOA^Mlfco dll Ate, lt|3C^ 
frtyh^HM 7x y (synthetic antife 
rromagnet) ltt^i#t'l)^o H 1 

lAt\ ^SttJR3 3lCl2iI#R uW^btlS, ^« 
tti3 3^0. 4nm-lnmWif^ ^tUC^L 
fc4JME1±flt3 2fcRiMtt»ft**tt*#£&6. - 

««*tt#ttfc:*c#< ft*. 0 1 l A*>ra«ffiffi»S* 

3 3a*«*.5*;tffc<D-c, iaa*—«*i 
lffiutri^«tt#os i, s^g5^UNi 

0.8Fe 0 .2/CoaiE l^g 3 Cd: ITC 00.9F 
eo.i (2) /Co — Fe— O (1) /Co 0 . 9 F e 0. 1 

(2) m. mtmunmm 2 1 it 1 r 0 . 2 Mn 0l 8i^ 

[0193] ftfc>, 3Btt«*>'7 p A'l 7 £P 
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2 4 fcifc«Ofc«>^*ft4fc«ttflt3 2 0ftl^*«*>' 

£r 11) (c^-r. 

[ 0 1 9 4 ] mMmV^?fr2 3 Ta (3) /Ni 
0.8F eo.2 ( 5 ) / I r 0. 2Mno. 8 (10) /Coo. 9 
Feo.i (2) /Ru (0. 7) /CoojFe 
O.i (2) /Co-Fe-O (1) /Co0. 9Fe 
0. 1 (2) /Cu (2) /Co (0. 5) /Nio.8 
10 Feo.2 (3) /Ta-O (3) 

( C o — F e -0<nmm\$&fc-tZ>WlX-7Fl,XSbZ>) 
*J6Wfy^2 4 a-Fe 2 0 3 (2 0) /Co 0 .9 
Feo.i (2) /Ru (0. 7) /Co 0 .9Fe 
0.1 (2) /Co-Fe-O (1) /Co 0 .9Fe 
0.1 (2) /Cu (2) /Co (0. 5) /Nio.sFe 
0.2 (3) /T a -O (3) 

yOUG Ta (3) /Nio.sFe o.2 (5) 
/I r 0 .2Mn 0 . 8 (10) /C o 0 . 9 F e 0 . l (2) /R 
u (0. 7) /Co 0 .9Fe 0 .l (2) /Cu (2) /C 
^ o (0. 5) /Ni 0 .8Feo.2 (3) /Ta-O (3) 
[0195] 

[fn] 

i£& MRib(%) Hp(kA/m) 

Hj&£ltf>:^23 15 100 

mmmyjjv 24 18 60 

UCSWttv^u G 9 95 

[oi96] (*i 1 ) a»b*>a><5 J: #ss93<z>ig 

<?0 W$W>~7^2Z, 2 4iiWiJty7 p ^G(:jt^tM 

a — F e203JR*ffl^fc»-&t-l*. H p < ft 

[0 19 7] (HMjl 3) ftlCil 0t£J*L*:1IWtO 

ttftistt:***^ 1000^ mmm 1 £ 

60 *i 1 W t'li g * 1 5 (7)MI4i t 1 1 C o 0. 9 F 

(7)l^«ixl3 1 i IF e 3 04M^I/\ @^i§ 
3B©Mllxg32lCCo 0 .9Feo.i (2) jR, flBtffc 
ttWH2ilTPt 0 . 5 Mn 0 .5 (2 0) JR. 
M 4 t IT C u£r/E^7t 0 

[0 19 8] HWJt^2 5 Ta (5)/Pt 
0 .5Mn 0 .5 (20) /Coo.gFeo.i (l) /Fe 3 0 4 
5<? (1. 5) /Co 0 .9Fe 0 .l (2) /Cu (2) /Co 
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O.gFeo.l (2) /Fe 3 0 4 (D /CoojFb 

O.i (3) /Ru (0. 7) /Coo.gFeo.i (4) / 

T a -O ( 3) 

•mm^>^^2e Ta (5) /Pt 0 .5Mn 0 .5 (2 
0) /Coo.gFeo.i (1) /Fe 3 0 4 (1. 5) /C 
oo.9Fe 0 .i (2) /Cu (2) /Co 0 .9Fe 
O.i (2) /Fe 3 0 4 (1) /Coo.gFeo.i (2) / 
Ru (0. 7) /Coo.gFeo.i (3) /Ta-O 
(3) 

&*#J^V^/UH Ta (5) /Pto.5Mno.5 (2 
0) /CoojFeo.i (3) /Cu (2) /C00.9F 
e 0 .i (5) /Ru (0. 7) /Coo.gFeo.i (4) 
/T a-O (3) 

MR^9iUM^T, |14AlC^t«t5 4MR^ 
y K 1 4 0 0 A^j5jcU, 4#tt^:f¥ffibfCo ^ C04§ 

ITliA 1 2O3-T i C|Ml\ A- 
K10, 1 5*t*Cl3N i 0. 8F e 0 .2^Mf t\ A- 

[0199] £fc^~- FV^7^^1 2 Mi3C o - P t 
•^^^r^t^ V— K«B1 3^AuT«Lfc 6 

[0200] (0^^^a^r^^^^-r-< 

Milt, e*Ji5<Z>£S«l&S«LT?fofc 0 

[0 2 0 1 ] ^ixibo^-/ KM, -t^^ase* ursae 
Wiffi&iffiU *!) 3 k A/mOSffif IT ^ 

[0 2 0 2 ] 
[*1 2] 

K^y K MR*T& ffl»tbfc (dB) 

H-H H 0 

SifcflJ H-25 15 +6 

HJS#J H-26 16 +7 

[0 2 0 3] C<Z>«M#38^lKSc^5/ KI^«Ot)OC 

[0 2 0 4 ] (XftMl 4) *l:ll 1 A(C^bfc«j5S 
<0««»tt»**^- 1 lOOA^:, ^JSff'Jl £ 

tCoo.gFeo.iM^fCo fEi* LfcJRO*8j3;£:JE*T 
tC^-T. rOi^«{b«ttJ^3 1 IF e 3 0 4 Krffl 
i\ M»3 2|:Coo. 9 F eo .* «flsK«»WJ 
g2iirPto.5Mno.5E *ittl4tLrCufc 
«*t^»HtR3 3iltRut, fftflURA 
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[0 2 0 5] ^M(t^2 7 Ta (5)/Pt 
0. 5M110. 5 (15) /Coo.gFeo.i (2) /Ru 
(0. 7) /Coo.gFeo.i (2) /Fe 3 0 4 (1. 
2) /Coo.gFeo.i (2) /Cu (2) /Co 0 . g 
Fe 0 . 1 (2) /Ta-O (3) 

!£&6#JifV://U2 8 Ta (3) /Pto.sMno. 5 (1 
5) /Coo.gFeo.i (2) /Ru (O. 7) /Co 
i0 O.gFeo.l (2) /Fe 3 04 ( 1) /Coo.gFeo.i 
(2) /Cu (2) /Coo.gFeo.i (2) /Ta- 
O (3) 

ttaSWI+V^/H Ta (5) /Pt 0 .5Mn 0 .5 (1 
5) /Coo.gFeo.i (2) /Ru (0. 7) /Co 

O.gFeo.l (2) /Coo.gFeo.i (2) /Cu 

(2) /Coo.gFeo.i (2) /Ta-O (3) 
roiJlctr^filLfcMR^^^r, 9MK0U3 

[0206] ^nfeo^y H*c, iry^f;SiLri:ffi 

SLfco (*13) tC^-T. 

[ 0 2 0 7 ] 
[i£ 13] 

!Rf1^ K MR**Se !B»tB* (dB) 

ii£3fcfll H-I I 0 

mmm h-27 17 +8 
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nttm h-28 



18 



+8 



[ 0 2 0 8 ] ~<D£ 5 fc*«9J«ft^3/ Kl* 

[0 2 0 9 ] r y Kl 4 0 OA, 1400B, 

1 5 0 0 M^ti 1 6 Lfc^J&CDHDD K9-f ^ 
I 6 0 0?:^lf'^5, 2 0 G b/ i n c h 2 &_h 

[0210] immm 1 5 ) mz.mmm i3ti4<om 

llOOA^MUo **3tt«rttS*JI 5«tt 

JK£ UN i 0. 68F e 0.2C 00. i2^3rffli/\ fStltmrn 
ttR3 1 £ LTi^F eo.8Alo.2, F e 0 . sS i o. 

blZ.m^XRl&X'*y?T?F e A 1 O, F e S 
i Ofmt Lfct«)«:fflK &JHfcttJR3 2MC 00.9F 
8 0 . iJR, aSftS«»*IJB 2i:irPt 0 .5Mn 0 . 5 JK* 

Ru, ftflBffltLtTatffl^fc. fN«bfcRO«fiR 

5tf [0 2 11] IWfy^2 9 Ta (3)/Pt 
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0. 5Mn 0 . 5 (15) /Co 0 .9Fe 0 .i (3) /Ru 

(0. 7) /Coo.gFeo.i (2) /FeAlO (l) 
/Coo.gFeo.i (2) /Cu (2. 2) /NiOFe 
Co (3) /Ru (0. 7) /N i F e Co (2) /T 
a (3) 

SHt«tV^3 0 Ta (3) /P to.5Mno.5 (1 

5) /Coo.9Feo.i (3) /Ru (0. 7) /Co 
O.gFeo.i (2) /FeSiO (1) / C o 0 . 9 F e 0 . 1 

(2) /C u (2. 2 ) /N iOFeCo (3) /Ru 
(0. 7) /N iFeCo (2) /Ta (3) 

u/P tJ&>ibjS5««2 l^rW(tirv^^2 3*«S 

u rnb$rAi 2 o 3 r-jffettfct, ^ecojb^c u «t & 

*£/&£*l5 KM 2 2 tRiniftfiltSIl*^*^ 
S^f-l 7 0 0 4r«sj*L;fc D 

[0 2 12] I7-Fi2 2^^UNiFeCo 
/Ru/N i FeCoJ; 9 i 5 «M6ir 
«*4r»*»A/fc. K*2 2lcnc*fafc««E 

5HBOB£SCfi*t* J ? : 9 SrflJl^T;* ^ !J — 1 7 0 03* 

[0213] (H5fc#J 1 6) ftlci*i5Dl:1>8ft« 
«i*JR5 2 AL^0 1 3 {C^ 

SSHF-l 3 0 0*iK±l^affifflOC u/P t JRSrtttt 
fctMLfc, S Al 5 D(O^M«ttR5 

1 t UN i o. 68F e o. 2C o 0 . 12JR&£H^ Wti£#Q& 
2MttF e 3 0 4 JR, ^lW3 2CCo 0 .9F 

eo.il, SftKGMiMff 2 ^ LTP to.5Mno.5BI, 
*Itti4^LrCutffll\ £*JS*Jfl#«te«3 3 

[0214] S&KffiJIf >:7V^ 31 Cu(100)/P 
t (10) / T a (3) /Pto.5Mno.5 (15) /C 
o 0 .9Fe 0 .i (3) /Ru (0. 7) / C o 0 . 9 F e 0. 1 

(2) /Fe 3 0 4 (0. 6) /Coo. 9 Fe 0 .i (2) / 
Cu (2. 2)/NiFeCo (2)/F e 3O4 (0. 

6) / N iFeCo (1)/Ru (0. 7) /NiFe 
Co (2) /T a (3) /P t ( 1 0) 

rcoj: 3 UT^fiStU^ffi^lgfitS&SS^-SrC u/P t 

^MAl 2 0 3 iT*iL, i»«ffi2U, T^m^ 
1 1 ^co^/u— 7^— /u^rMit, c u<£ t?i*-5lr v^^2 
3£SiJ*KJb»£T«5««i2 1 , 2 ICA 
i20 3 Rr*tetir, Cui t>j*S!7— K*2 2*H 
tf, Hi 7 tc^LfcJ; 5^«J*co^^ey — 7 0 0 
t L-fc, ISJSMl 5 £H*fc:!7 — KM 2 2 L 
TN i FeCo/Ru/Ni F e C o J: Di5 i*g5 
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DSr8ftS6lt*«Srf#a*, KIR 2 2\z 

j^ofco ceo J; 5^*^^O^S*t5g^9 *rfflv>fc^< 
^ey— 7 0 01*0. 3 ymftOW^fXT^® 

^t«ri**B*ft, frimmmi 5, i6t«i 

[0215] l 7) &jt<r>**y9 — KS: 

fts^gf^ffl^r, *^s/*S:(cj;^ Hi ib 

Pto.5Mno.5- Til7^ltTa, MISI3 2 
HrCoojFeo.i, *«!4l3 3ffliURu, HK 
<M&«tf:JR 3 1, 52fflarFe 3 0 4( ^ttttA 4 £ 
UCu, &m8£ttJR 5 Utri^Coo.gFeo.i^J; 

^iLTIi, Ar, Kr, XeWM*, :©t* 
IcttAr Xf^Srffil^fc. *fcBMtft*tt»3 1, 5 2 £: 
f^fifci-5i:#*:tt, »l%00 2 ^^Ar^i:-IS 

K^ + T-^^s/^ Lf;:*:#>F e 3 0 4 ^— h^Ofi^ 

[0216] Jba^ftffllBas*^*^^^^ bfcfc£> 

F e 3 0 4 ^~ ^ htf>0*3&*tt:ifcfi*jffi;< ftot^SF e 
30 4 #-^^ h*«t\ ^-ir>v< — 1 x l 0" 9 T o 
r r JKT^#*L/t«, D 8 m 

Tor rC/^tt'iAU, S i IK±|C*0*«0 

[0217] |£ife#JiJ- >"?VU 32 T a { 3 ) / P t 
0. 5Mn 0 . 5 (1) /Coo.gFeo.i (2) /Ru (0. 
7) /Coo.gFeo.i (1. 5) /Fe 3 0 4 (l) /C 
oo.gFeo.i (1. 5) /Cu (2) /Co 0 . 9 F e 0 . 1 

(1) /Nio.8Feo.2 (2) /Fe 3 0 4 (l) /Ta 

(3) 

J «rf|p«Lft:. 

40 [0 2 18] ^Jfy^J Ta (3)/Pt 0 .5 
Mno.5 (1) /Co 0 .9Fe 0 .l (2) /Ru (0. 
7) /Coo.gFeo.i (3) /Cu (2) /C00.9F 
e 0 .i (1) /NiojFeo.2 (2) /Ta (3) 

WUiBKtO^ltliLfc. ^^tem^r^i4ic^ 
-To 

[0219] 
[^14] 

50 



(19) 



Mmmyy z?j\> 32 



35 

MRtb(*) 
13.1 
7.5 



Hp (kA/m) 
80 
80 



[0220] «i 4©a*i»f)»3a^J: ^^§0J<7) 

[0 2 2 1 ] Sfc, HMt^SZt 1 , ttftfttttt 
Jgi5 2^ft*3t)l:Ai 2 03^-ys/ h«:Jfl^TBMfc*j# 

^W'Jt>^3 3 Ta (3) /Pt 0 .5Mn 

0.5 (1) /Coo.gFeo.1 (2) /Ru (0. 7) / 

Coo.gFeo.i (1. 5) /Fe 3 0 4 (1) /Co 0 .9 

Feo.i (1. 5) /Cu (2) /Coo.gFe 

O.i (1) /NiojFeo.2 (2) /A 1 2 0 3 (l) / 

T a (3) 

MRitl3:l2. S%tnM&i^-^^^3 2 t 

W30etfc5©{:>tlT, IMjty^3 3T^l 
00 e fCif *L/t e W»W5 2C, 

[0 2 2 2 ] 

iscoffim^KPj] 

12] **floi*sa»**f©RE^aaH. 
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16] *»«©««iatt«i»*^^Wfffi^«s;H. 
17] **w<o«*«a»**-?oBffffio**H. 

18] **^<7>^««ta*3B^t7>»Tffi^«^:H 0 
19] **Ww«ft»tt«*3lf-^o»TanoaiC5«;BI. 
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(31) «5fefll*5S## 4WP11- 188723 

(32) M$feS ^11^7^ 2 0 (1999. 7. 2) 

(33) «Jfc*3=«S 0*: ( J P) 
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